T HE NEUROHUMORAL RESPONSES elicited by cigarette smoking' might be expected to affect the heart in a complex manner. Nicotine, the principal pharmacologic substance in tobacco has distinct effects upon the central nervous system,2 and peripheral ganglia,3 and is capable of stimulating the release of epinephrine4 and antidiuretic hormones. 5 In view of these multiple factors which may variably modify myocardial oxygen consumption, the actual effect upon oxygen uptake of the heart may become less predictable than if one variable were altered.
The difficulty in determining the influence of cigarette smoking upon the human myocardium in terms of the work involved and energy released is that the currently available method for assessing myocardial blood flow and oxygen usage in man requires the presence of a steady state. Thus, the initial acute changes and possible phasic responses become difficult to assess. In a previous study the early response to cigarette smoking was associated with enhanced myocardial blood flow in normal subjects.6 Whether a similar situation occurs after the known peripheral hemodynamic responses' have been established and maintained is examined in this investigation. To assess the potential role of tobacco as a cause of myocardial ischemia, the response to smoking in patients with coronary artery disease has been contrasted with that occurring in control subjects. 
Procedure and Methods
The eight subjects with coronary artery disease of this study had incurred an acute myocardial infarction at least 1 year previously. This diagnosis was based on the clinical course and electrocardiograms. In addition all but one experienced angina pectoris. Cardiomegaly was not found on x-ray examination and diastolic hypertension above 95 mm. Hg was absent at the time of study. Six control subjects were studied who had recovered from acute benign illnesses. All the patients were habitual smokers.
The same experimental procedure was followed in both groups. After an overnight fast, the patient was premedicated with pentobarbital, 1 Gm. The coronary sinus and right atrium were catheterized and a needle was placed in the brachial artery. Coronary blood flow was determined in the recumbent position by the nitrous oxide desaturation technice7 8 followed immediately by a Fick cardiac output.
After the resting coronary flow and systemic hemodynamic determinations the patient began cigarette inhalation at 45-second intervals. Two cigarettes of a standard nonfilter brand were consumed in about 25 minutes, so that the initial increase of pulse rate and pressure was largely maintained during the subsequent 12 minutes of nitrous oxide inhalation. Upon cessation of inhalation, cigarette smoking was resumed at the same rate and was maintained throughout the coronary blood flow sampling. Heart rate, arterial pressure, and a left ventricular lead were monitored throughout the smoking, and were relatively constant during this procedure. In the tables are shown the values during the third minute of the coronary blood flow determination.
Results
Tabulation of the data of the control group has been made in table 1 and of the coronary group in table 2. During cigarette smoking both the control and coronary groups had significant acceleration of heart rate. A uniform rise in arterial pressure was seen in the former and with one exception, in the coronary group. Further, there was a tendency the onset of smoking, which may well be qualitatively different.6 If one assumes, however, that nicotine is the principal pharmacologic agent in tobacco smoke, then the effects of intracoronary infusion of this substance are of some interest. In the intact dog it has not been found to modify coronary blood flow when injected into the anterior descending artery, despite substantial increase in myocardial contractility.9 Left coronary perfusion with nicotine also has failed to increase flow in the atherosclerotic rabbit heart, despite cardiac acceleration and enhanced contractility.'0 These studies, in which different methods of determining coronary flow have been employed, tend to reduce the possibility that these results in man represent an artifact of the nitrous oxide method.
Augmentation of coronary blood flow may usually be anticipated when there is an increase in heart rate, systemic arterial presCirculation, Volume XXIII, March 1961 sure, cardiac output, and left ventricular work. In this manner, the apparently greater oxygen requirement of the myocardium would be severed. Failure to find such increases of myocardial blood flow and oxygen consumption in the coronary subjects during cigarette smoking may plausibly be related to the "fixed coronary resistance" alleged to exist in such patients.1 That the abnormal coronary vasculature is not responsible becomes apparent from the similar response in the subjects without evidence of coronary disease. In view of the evidence that ventricular contraction acts to impede coronary flow within the left ventricular wall,12 the enhanced ventricular contractility as reflected by left heart work may have produced such an effect. This view is difficult to accept, since the failure of coronary flow to meet the need for greater oxygen usage should be associated with augmented oxygen extraction. 
